News, Notes and Queries anatomical techniques. Written with exceptional clarity, this book, entitled The Anatomical Instructor, gives a wealth of practical information.2 The title-page is shown in Figure 2 .
Apart from his mastery of technique, which is revealed in every page of the book, Pole had clear insight concerning the personal qualities essential for success in this type ofwork. In the introduction to the section describing injection of the lymphatics he says: 'In making quicksilver Injections, the principal ingredients, and the first to be obtained, are time and patience, and not less so, an uniform fortitude against disappointments; for it will not infrequently happen, that with the greatest care, a most promising preparation will be instantaneously destroyed by some trivial accident, when it had been almost completed.' Such advice would not be out of place today, in the preparation of corrosion casts from synthetic resin.
Article XXXI in Pole's book is entitled 'Injecting and corroding the Heart and Vessels of the lungs'.
Pole writes:
For this purpose, those (i.e. lungs) of young subjects should be chosen, on account of the inconvenient size of adult parts. The first part of the process is to remove as much as possible of the coagula from the cavities of the Heart and adjacent blood vessels, that it may not obstruct the passage of the Injection. The right side of the Heart and pulmonary artery, may be injected by either of the venae cavae, fixing a pipe in one ofthem, and securing the other by a ligature: its left side and the pulmonary veins may be injected by the aorta descendens, securing by ligature the subclavian and carotid arteries. The Injection by the aorta will be retrograde to the circulation; but we find that, in the dead subject, the valves do not so completely perform their office, as in the living, and that the Injection will in general readily pass into the Heart, though contrary to the natural circulation; but to avoid any risque, they may be broken down by some proper instrument introduced into the aorta. The air cells are next to be injected by the trachea; this is to be done with great care, for if the Injection is forced beyond a certain degree, it will form extravasations in the surface. The two sides of the Heart, and the air cells should be injected with different colours, which, when finished, the parts placed in a natural position, and the pipes removed, the preparation may be put immediately into the acid liquor for corrosion, and finished according to the rules already laid down.... Then follows sound advice on the care ofthe finished cast, fundamentally important when dealing with these extremely fragile wax casts, but applicable also to the comparatively robust synthetic resin casts, which have replaced wax casts in the modern anatomy museum.
Preparations injected for the purpose of corrosion, should always be carefully handled, lest the injection be incautiously broke, which in their finished state, having no support from the surrounding vessels, will fall to pieces; this would be an unpleasing circumstance, after everything else had been successfully conducted.... These ,-xIrA Figure 3 shows a modem synthetic resin corrosion cast prepared from heart and lungs. It can be seen, together with many other corrosion casts, in the study series section of the College museum. Although much stronger than a wax cast, this cast is probably very similar in general appearance to a wax one.
In spite ofthe perfection attained in injection techniques in the eighteenth century, no progress was made in recognizing the basic structure of the human lung, which was effectively masked by the elaborate branching of the bronchial tree and the diversity of variation in the branches.
The nineteenth century was the era of the comparative anatomists, who demonstrated, among other things, that the same bony elements exist in such widely differing structures as the wing of a bird, the flipper of a whale and the foreleg of a horse. They did not overlook the mammalian lung. The last and by far the most important work on this subject during the nineteenth century was the monograph of the Swiss anatomist Christoph Theodor Aeby (I835-85), published in i88o. 3 Aeby, aided by somewhat distorted metal casts, managed to see in the human lung a main stem bronchus extending right to the base of the lung and giving off alternate ventral and dorsal branches. This corresponds closely to the arrangement of the bronchi in typical mammalian lungs. Aeby's prestige was immense, and his early death at the age of fifty, only five years after his monograph was published, may well have made it even more difficult than if he had lived on, for other workers effectively to challenge his views. As it was, his description of the branching of the human bronchial tree was enshrined in textbooks of anatomy for the next fifty years, and blocked the way to progress in this subject.
Yet William Ewart (I848-i929), father ofsegmental anatomy, published his monograph entitled The Bronchi and Pulmonary Blood Vessels in I889,4 only nine years after the publication of Aeby's work.
Ewart was for many years pathologist at the Brompton Hospital. He made the lung his special study. In explaining his motive for choosing this organ, he says: 'Moreover, a suspicion had arisen in my mind that the present deficiencies in our anatomical knowledge . . . might perhaps be held responsible for the halting ... in the development of Pulmonary Surgery, contrasting with the steady progress made in the surgery ofother organs.' Ewart challenged Aeby's views on almost every point. He concluded that Aeby's correlation of the pattern of the human bronchial tree to that of the mammalian was, to put it mildly, 'strained'. He adopted the view, since universally accepted, that the branching of the lung is adapted to the shape of the thoracic cage. The mammalian thorax has a very oblique diaphragm, deep vertebral groove, and the heart is centrally placed. Whereas in man the diaphragm is virtually horizontal, the thorax shallow and broad, and the heart rests on the diaphragm. Hence comparison of the branching ofother mammalian lungs with human is not only unprofitable, but actually misleading.
Ewart injected numerous lungs. He filled both bronchi and pulmonary vessels with a low melting-point alloy. He prepared corrosion casts from some of his specimens, while he dissected others. He preferred to inject the isolated lung, rather than to inject it, as most othet workers including Aeby have done, in the thorax. He believed that distorted casts, due to the limited control possible when making intra-thoracic injections, had led Aeby astray.
Ewart was the first to recognize that the human lung consists of a relatively small number of separate anatomical units. He says: 'Within each lung large groups of News, Notes and Queries lobules are kept in practical isolation from each other as regards their air supply. Each of these sub-lobar groups may be considered as forming separate respiratory districts. ' Ewart's monograph contains a full and virtually complete account of bronchial distribution. But the sight of this massive quarto tome, with its 232 pages and twenty formidably complicated figures, is enough to deter all but the stoutest heart from serious study. And so, for nearly fifty years this monument of industry graced the shelves of medical libraries, with some of its pages still uncut, and the fundamental truths it contains buried in a mass of non-essential details.
It was left for Kramer and Glass in I932, just three years after Ewart's death to rediscover his concept of human lung structure, and coin the phrase 'bronchopulmonary segment'. And so at last Ewart received, posthumously, the recognition denied to him for more than forty years after the publication of his work.
In 1939 Churchill and Belsey drew attention to the bronchovascular components and the segmental boundaries, and so paved the way to segmental resection.
There still remained the need to get international agreement as to what represents the prevailing pattern, in an organ which shows greater variation than any other in the body.
The rational interpretation of the branching of the bronchial tree is based on three consid-erations:
(i) Embryological evidence. In an enlarged wax reconstruction of the bronchial tree of a five weeks foetus, the buds giving rise to all ten segmental bronchi can be recognized, and little variation is discernible.
(2) Origin of branches. A rational interpretation must accept the fact that the exact origin of any individual bronchus may vary considerably, without fundamentally altering the basic structure. Hence the maxim that no bronchus should be classified as supernumerary until ten main bronchi have been counted.
(3) Distribution of branches. It must be accepted that the distribution at the surface of the lung of segmental branches is also variable. Individual bronchi compete with each other during growth for the available space. Often one bronchus develops at the expense of its neighbours.
Several 
